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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuarommxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 0Opa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00YyYaroOmMnXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABJICHUU JMYHOCTHOIO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHON MAaTeMaTU4YeCKOU
TPaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIHH. Pa3Butue y oOydaromuxcs
MPABUJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOTO M WACAJIBHOTO, XapaKTepe OTpaKEeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauecTB MBIIIJICHHUs, HEOOXOAMMBIX [JIs aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JTUCIMIUINH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIEMOYKHU JTIOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIB3YIOTCS MpPU PEHICHUH 3aJa4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHs, (opma
OTPaXEHUSI OKPYXAlOIIEero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl  AEUCTBUTEIBHOCTU.  OINEepUpOBAaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIAOBOM J1€ATEIHHOCTH,



SBJISIETCS OJHUM M3 TPO(PECCHOHATBLHO BaXXHBIX KA4yeCTB, MO3TOMY aKTyajbHa
3amaya (opmMupoBaHHS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIbHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  OOCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
CrieU(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJI0JDKEHUS 00pa3oBaHuUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reomeTpuud Ha 0a30BOM YpPOBHE IpeaHAa3HA4YeHaA JJis
00y4Yaromuxcsi CPeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEBHBIX 3aTPYyIHCHUI
Ha YpOBHE OCHOBHOIO 001Iero oopa3zoBanus. Takum oOpa3zoM, oOydaromiyecs: Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTHYCCKUE YMCHHS, CBS3aHHBIC
co crnenuukod TeoOMETpUHM U HEOOXOIUMBIC JUIS KU3HH B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ciM B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPOGECCHOHATBHOM NESITEIHLHOCTH.

JlocTKeHre T1eIM OCBOCHHS IIPOTpaMMbl OOECIICUHMBACTCS pelIeHHUEM
COOTBETCTBYIOIIMX  3ajad. l[IpuopuTeTHhIMM 3ajJadyaMd  OCBOCHHS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kJaccax sBisItOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYPbI 1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHE TPEJCTABICHUS O MHOTOIPDAHHUKAX W TeJax BpalleHHUS
KaK O BOXHEHIINX MAaTEMATHYECKHUX MOJICIISIX, MO3BOJISIONINX OMHCHIBAThH
Y M3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIEr0o MUPA;

e (¢opMupOBaHHME YyMEHHUs pacClO3HaBaTh Ha 4YEPTEkKaxX, MOACISIX U B
peaJTbHOM MUPE MHOTOTPAHHHMKH U TeJia BpalleHHUS,

e OBJIAJICHHC METOJIaMH PEIICHUS 3aJlad Ha ITOCTPOCHHUS Ha M300paKCHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOT'OTPaHHHMKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMHU CBOWMCTBAMU;

e OBJIAJICHWEC  QJITOPUTMAMH  PCIICHUS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHUE€ YMEHHUS TMPOBOJUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPYECKHUX CIIOCOOHOCTEMH
OoOydJarommMxcsi, IMO3HABATEIBbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUIHOCTH MBIIIUICHUS;



e (opmupoBanue byHKIHOHATBHON IrPaMOTHOCTH, PEJEBAHTHOM
FEOMETPUU: YMEHHE pPAClO3HaBAaTh IPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylupoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PELICHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMblX Ha YpOBHE
WHTYUTHUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET MPOTEKaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbBIE cozeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHus.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCEA0BATENLHO U TIOCTYNATENBHO, €
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHble M CKpemuBarommecs npsiMeie. [lapamiensHOCTh OPSAMBIX |
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBICE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKIIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpPaBUIIbHAS TPEYroJibHash MNHUpaMUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAax, Mapauielienunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

[HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrorniue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WIH TEJIO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miI0cKoCTH U B npocTpancTBe. CI0XKEHNE U BRIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTnka» XapakTepU3yrTCS:

I'paknanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUI,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpakAaHCKOW UJICHTUYHOCTHU, YBAXKCHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKHU.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUHUBOTO OYTIYIIETO.

JCcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHN, pacCyXJIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCMUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CHIOPTHUBHO-03/I0POBUTEIHHOM
JEATEIIbHOCTHIO.

Tpynosoe BociuTanue:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE NMPUPOJHOM M COLMATIBHOU
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOJeMm;
OpUEHTaIlMel Ha NMPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEIbI.

LleHHOCTH HAYYHOI0 TIO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALWH, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKU U MAaTeMaTUYECKOM KyJIbTYpOW Kak CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYJCAWe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIpoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0ITICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOpPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbI, pelIaeMoi 3aJ1auM, BbICKA3bIBaTh UEH, HALICJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTAaBIATh  pPE3yJbTaThl  pPEIICHHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATh I1EITh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOU
uHpopmaruu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GI\/'ICTBI/II\/'I N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a/1auu;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTUKEHUS WIM HEJOCTH)KEHHSI PEe3yJlbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAJICIIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTIiia; JMHEWHBIN Yrojl JABYTPAaHHOTO YIJa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIH
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BBIOMpasl ~ OCHOBaHHUS  JJis
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIENOB, BBIMOJHATh
(BBIHOCHBIE) IUJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEIMYUH MO 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCICHUE PACCTOSIHUA MEXAY ABYMSI
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCIEHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHM: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensaTh reomerpuueckue (HaKTbl I PEUICHHUs CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIBbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIEC IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yroire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI OJYUEHUS TEJl BpallleHUsI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IApOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BbIYUCHISATE COOTHOIICHHSI MEXAY IUIOIIAIASIMU MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPIPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJI0, O0OBSICHSITh, KAKHMUA CBOMCTBAMH OHU 00J1a/1at0T.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEAEHUE, PACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

Pemiate mpocreiilline reoMeTpUYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aa4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ad.

[IpuBOIUTH MpPUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAEC H
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMUS HA MPAKTUKE: aHAIU3UPOBATH pEalbHBIC
CUTyalldd W TPUMEHSTh HW3YUYEHHbIC TOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTeMaTU4YecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
° Mrororpartitici 1 . https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchbl
OcHOBHbIE MIOHATHUSL CTEPEOMETPHH:
TOYKa, psiMasi, IUIOCKOCTb,
npoctpancTso. [IpaBuna
M300pakeHNs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTHA: nepecekaromuecs
IIJIOCKOCTH, IepeceKarouecs nmpsamas 1 bubmmorexa [JOK
- 11ep P https://m.edsoo.ru/2d8a9c99
Y TUTOCKOCTb
[TonsaTus: nepecekaronuecs
IIJIOCKOCTH, IepeceKarouecs nmpsamas 1 bubmmorexa [JOK
> TEP P https://m.edsoo.ru/db685e73
Y TUTOCKOCTb
3HAaKOMCTBO C MHOTOTPaHHUKAMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
gepTeKax
HauanbHble cBefieHus 0 KyOe U
MUpaMHie, UX Pa3BEPTKU U MOJCTU 1 bubnmorera LHOK
PaMIe, x passep ' https://m.eds00.ru/b30df38
CeueHust MHOTOTpaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHHUU CTCPCOMETPHUU. aKCHUOMBI bubnmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
8 MIOCTPOCHHUU CTEPEOMETPUHN: AKCHOMBI bubmmorexa [JOK
P P puy: https://m.edso0.ru/239c8ch4
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 MIOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa LIOK
P P puH: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[Tonsitue 06 akcMOMaTUIECKOM
10 MIOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEepeceKaroIuecs, bubmmnoreka HOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamienpHOCTH IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiyICJIbHBIC IIPAMBIC B bubmotexa HOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapAJIIEIBbHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B TIPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubnmnorexa [JOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU 1

https://m.edso00.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

15 VYron Mexay npsMbIMU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEM: Bu6muotexa [JOK
MapajuieabHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napamienabHbIX MIIOCKOCTEN bubmmorexa [OK
P https://m.eds00.ru/e504d656
[Ipocreiimue npocTpaHCTBEHHbIE
19 (GurypHsI Ha MJIOCKOCTH: TETPAd bubmmorexa [OK
P $ TETPAAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuoreka [{OK
20 Hoctpoerte cedermit https://m.edsoo.ru/1d434dOf
bubnuoreka [{OK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMON U
23 HJI(I))CKOCHTH'};Ie pneH WK Ij)m HBIC buomrorexa LIOK
- EPHCHIIRY AP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K IUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyIIpHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEeHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHOMN NIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubanorexa [JOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI;ISSJ_I/P/I;T:;(SaO?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 paccTOsTHUE OT TOYKH JI0 IUIOCKOCTH, E;I[ij?lpllr?:;(;?roullé 6fefadd
PAcCTOSIHUE OT NPSAMOM JI0 IJIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, Eggjﬁﬁfgg?ﬁ};bm 8e3
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '
[leprieHAMKYNIAp U HAKIOHHBIE:

34 paccTosiHUE OT TOYKH JI0 TIIOCKOCTH, ﬁgi?E;T:;(;?r?}ébee 22be
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubmuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroj, TUHEHHBIN yroi bubnuorexa [IOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYNAPHOCTD MIOCKOCTEM: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHuKyISIPHOCTD IIJIOCKOCTEM:

bu6nmorexa [IOK

39 HpHsHaK mip HEHICYIAPHOCTH AByX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX bubmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no remam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mIockocTeil" u "YTiael MeX1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3ma: n-yronpHas mpu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napajuieJICmIic a1 u €ro CBOMCTBaA

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

[Mupamupa: N-yrojapHas MUpaMuaa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TPaBHIBHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IpU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO

[Ipeacrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAIP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpUSL OTHOCUTEIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPUH B IUPAMHUJAX,
napajuleJIenuIeNax, NPaBUIbHBIX
MHOTOTpaHHUKAX

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IIOMIAh OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o reme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
. bu6nmoreka IIOK
5 Honsrue 06 oowéme https://m.eds00.ru/7ad0020b
. bubnnorexa [JOK
> OOném mapamu et https://m.eds00.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mipamu b1 https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuoreka [{OK
63 OOBEM mpu3MEI https://m.edso0.ru/482d3f51
64 KonTponbHas padota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
IToBTOpenue, 06001ICHNE
65 cucTeMaTu3als 3HaHUM. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOopenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHUN: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
o Hrorosas koRTpoIIbHas padota L https://m.edso0.ru/b9146bcO
[ToBTOpeHHE, 0000IIEHNE
CUCTEeMAaTH3alusI 3HAHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 naMeTp; TUIOMAab TOBEPXHOCTH 1 bubmorexa LOK
A b; IWiomaA P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka munuHapa.

6 CeueHns nuIMH pa (nnocxocnio 1 bubmmorexa LIOK

H . P ’ https://m.eds00.ru/016e25eb
napauieIbHON WIn
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubnmnorexa [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edso0.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmorexa LIOK
PasyIot b, THIOTAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxzz)aﬁ bubnnorexa IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIIEH yepe3
BEPIINHY)

11 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBA 00BLEMOB TET https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM HHJIHHIPA, KOHYCa https://m.edso00.ru/5513d87b
but6mmorekxa [IOK
15 O0nBé
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHONICHUST MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 Konrponsnas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BEIYUTAHUE BEKTOPOB bubnnorexa LHOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHCIIO bubnnorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Perienne 3aga4, cBsI3aHHBIX C
22 MIpUMEHEHUEM IIPABIII JEUCTBUH C bubmiorexa HOK
p p s https://m.edso0.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunars! BekTopa. IIpocreiimme https://m.edsoo.ru/48db7058
3a/1a4v B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMPpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
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KonrponsHas pabora o reme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHEIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHUE, 0600IIEHNE 1
29 cucteMaTusanus 3HaHui. OCHOBHBIS 1 bubmuoreka [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
[ToBTOpEeHME, 0000IIEHNE U
30 cHUCTeMaTHu3aIvs 3HaHWK. 3a1auun 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 060061IeHNE U
31 cucTeMaTu3als 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IeHNE U
39 cucreMaTtusanus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTpostkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IEeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOIM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
. [IpyMeHsTh aKCMOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX NPU PELICHUU
' reOMEeTPHUECKUX 3a]au
- OnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHAUKYISIPHOCTh
' MPSAMBIX U IJIOCKOCTEN
-4 KnaccupunupoBars B3auMHOE PacloOkKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JABYI'PaHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yroil ABYTPAaHHOIO yIJia, FpaaycHas
Mepa JBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHHK, 3JIEMEHTbl MHOTOT PaHHUKA, MPAaBUIIbHBIA MHOTOI'paHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpuU3Ma,
' MIPSIMOYTOJIBHBIN TTapajuIeTIenuIe], Ky0)
Knaccupunupoare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS s
- Kkinaccuukauuu  (BBIMYKJIBIE WM HEBBITYKJbIE  MHOTOIPAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIpSIMbIE M  HAKJIOHHBIE MPHU3MBIL,
napaJiesIenune /1bl)
29 OnepupoBarb MOHSTHUSIMHU: CeKyIas IIJIOCKOCTB, CEYEHUE
' MHOTOTPaHHUKOB
210 OOBACHATH NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' UCIOJIb3Ysl METOJ CIIEJI0B
211 Ctpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJIEJO0B, BBINOJIHATh

(BBIHOCHBIC) TUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTYP:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HaAXOX/IEHUE TEOMETPUUYECKUX BEIUYMH MO 00pasiam
WA aIrOpuTMaM, IMPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUM CTaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXAY IBYMSI TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCS ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUEC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIrOpuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIPpU
peliCeHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha BBIYUCIICHHC YIJIOB
MCXKAY CKPCIIHMBAIOMIMMHUCA IIPSAMBIMH, MCKIAY Hp?[MOI71 1 IJIOCKOCTBIO,

MCIKAY IIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucisate 00bEMBI M IUIOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMeHEeHHEM (GOPMYJI, BEIYHCIISATH COOTHOIIICH HSI
MEXKIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHUMMCTpPUS B IIPOCTPAHCTBC, LCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPNPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTypax, MpPeACTaBICHHYI Ha
YepTekKax U pUCYHKAX

[IpumensTh reomerpuueckue (axkThl AJI1 PELIEHUS CTEPEOMETPUUECKUX
3a/a4, MPEAIONaramlluX HECKOJIbKO WIAaroB pPELICHUs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJ1aHbl B IBHOM (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBO,[[I/ITL MNpUMEPBLI MATCMATHUYCCKUX 3aKOHOMepHOCTCﬁ B MIpUpOAC U

KHN3HH, paClIO3HABATE IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpuMeHATH MOTyuYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBATh PeallbHbIE
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe ITOMCKA
pereHus MaTeMaTHYECKU chopMyITHPOBAHHOM pooIeMsl,
MOJISIIMPOBATh peajbHbIE CUTYaIlMH Ha SI3BIKE T€OMETPHH, MCCIIEOBATh
MOCTPOCHHBIE MOJENU C HCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TeopeM, ammnapara ajareOpsbl, perarh NPaKTHUECKUE 33aauu, CBA3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeJIbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSAMHU: IWIMHIPUYECKAsI IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMJIMHIP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3ymomue KOHHYECKOH  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 PacnioznaBats Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccudumupoBars B3aUMHOE PacmoioKeHHe cephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMH: MIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbuucnare 00bEMBI M MIIOLIAJM MOBEPXHOCTEH TeNl BpallleHUs,
' TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHUK, BIHCAaHHBIM B cdepy u
6.7 OIMCAHHBIN 0KOJIO cepsl, cepa, BIUCAHHAS B MHOIOIPAHHUK WIIN TEJI0
BpallleHus
68 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASMU TOBEPXHOCTEH H
' 00BEMaMHU TTOJIOOHEBIX TEIT
6.9 N300paxkaTh M3ydaemble QUTYPHI OT PYKH M C TIPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE YEepPTEXKHW U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpalleHus
W3BnekaTh, MHTEPIPETHPOBAaTH M NpeoOpa3oBbIBaTh HMH(OPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (UIypax, MpPEICTaBICHHYIO Ha
yepTexkax U pUCyHKax
[IpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aj1a4, MPEIIONAraloliMX HECKOJIbKO IIATOB DEIICHHS, €CITH YCIOBHSI
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B TPOCTPAHCTBE




6.14

BrImonaaTs ,HGfICTBHﬂ CJIOKCHUS BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICHSITL, KaKMMH CBOMCTBaMU OHH

0o0J1a1aroT

6.15

HpI/IMeHﬂTB IIpaBUJIO MapaJlICICruIcaa mpru CI0XKECHUHU BEKTOPOB

6.16

OHGpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paBE€HCTBO BCKTOPOB, KOOPAMHATHI BEKTOpPA,
yroa MCEKAy  BCKTOpaMu, CKaJIApHOC  HNPOU3ZBCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHLBIC BEKTOPLL

6.17

HaxoauTe cymMMy BEKTOpPOB U INPOMU3BEACHHME BEKTOpA HA YMCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,I[aBaTB IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAHAT

6.19

6.20

Pemarsn HpOCTGfII.HPIC TCOMCTPUYUCCKUEC 3aga4dd Ha MPHUMCHCHHC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIMYHUH II0 06pa3uaM HJI aJITOPUTMaMm,
MMPUMCHAA HU3BCCTHBIC METOJBI npu peIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3aaa4

6.21

[IpuMeHATs TpOCTEHIIME IPOTrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

[IpuBOaUTE MpUMEpPEl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H

JKU3HH, paCIIO3HABATDH IPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATH TOJydyeHHblE 3HAHMA Ha TpaAKTHKE: AaHAJIM3UPOBAThH
peabHbIE CUTyallUM W NPUMEHSATh H3y4eHHbIE TOHATHUS B IIpoIecce
MOUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpOOIEMBI,
MOJIEJIMPOBaTh pealibHble CUTYal[Md Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN C MCIOJIb30BAHUEM I€OMETPUUYECKUX IMOHATHH U
TeopeM, amnmnapara aareOpsl, pemaTh NpakTUYeCKhe 3aJaul, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHbBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCThb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue ~OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMBIE B MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy TNpPSIMBIMH B TIPOCTPAHCTBE.
[TapannenabHOCTh MIOCKOCTEW: MapaliiesibHble MJIOCKOCTH, CBOMCTBA MapaylielbHbIX
miockocteit. [IpocTeitmme mpocTpaHCTBEHHBIE (DUTYPHI HAa IUIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpoOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O NPSAMOU MEPIEHAUKYIISPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT HIPsIMOM 10
IUIOCKOCTH, MPOEKIUS (PUIyphl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, NpsAMOYTroiIbHbIN apaIICICIIUIIE]]
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

DIeMEHTHI INpu3Mbl MW IMHPaAMHUIBL. HpaBI/IJ'II)HBIe MHOI'OIrpaHHUKH: IIOHATHUE




7.5

7.6

1.7

MIPaBUJIBHOTO MHOIOTPaHHUKA, IMPAaBWIbHAs NpU3Ma M MpPaBWIbHAS NUpamMuia,
NpaBUIbHASA TPEYTOJIbHAS MMMPaMUa M IPaBUIIbHBINA TeTpasap, KyO. [Ipencrasnenue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaJUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW IMOBEPXHOCTH W IOJHONH IOBEPXHOCTH HPSAMOM MNpPHU3MBI, IUIOLIAIb
OCHOBaHHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPaMUABI, TEOpeMa O IUIOLaIu

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOMIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYECKOoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
Ionaab OOKOBOM M TOJNHOW MOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iioualb NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

I/I306pa)KGHI/Ie TCJI BpalllCHUS Ha IMJIIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHHUs

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMMapajienenunena u cuenctsus u3 He€. OObEM UMIMHIpA,

konyca. O0bEM mapa u rionaab chepsl




[Tomobuple Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

o MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapaviebHO W TEPIEHIUKYISIPHO OCH), CEUCHUS] KOHYCa
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [IpaBuno mnapamnenenunena. PemieHne 3agad, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATaxX. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY HNPSAMBIMU WU IINIOCKOCTAMMU.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne merogamu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpeEAECHHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M NPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUH;
IPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KJIEHUS IpU pPELIEHUH 3ajad,
OLIEHUBATh  JIOTMYECKYIO  HPAaBWIBHOCTb  PACCYXKAECHUH;  yMEHHE
OIIEpUpPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLUU Hal
MHOJKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONMCaHUs peajbHbIX MPOIECCOB U ABJIEHUN U IIPU pEIICHUN
3aJa4, B TOM 4YHCIe M3 JPYIHX Y4eOHBIX MPEIMETOB; YMEHHE
OIepupoOBaTh MOHATUAMU: Tpad, CBA3HBIN Irpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHUCHIBaTh TIpadbl pazTUUYHBIMU

crocobaMu; UCIOJIb30BaTh rpadbl MpU pelIeHUH 3aa4

YMeHne onepupoBaTh MOHATHAMHU: HATYpaJbHOE YHCIIO, IeJI0€ YHUCIIO,
CTETEeHb C IIeNIBIM MOKa3aTeneM, KOPeHb HATypallbHON CTENEHH, CTENeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBUTEIBHBIM
nmokasarenem, JiorapudM 4UHUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK MO MOIYI0, PalMOHAIBLHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIBbHBIX,  IIENBIX,
palfoHaTbHBIX, JICUCTBUTENBHBIX YHCENT, YMEHHE HCIIOJIb30BaTh
IMPU3HAKHU JCIMMOCTH, HauMeEHbIITNHN O6HH/II\/'I ACIIUTCIIb U HAWMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIMIa Mpu pelieHny 3ajad; 3HaKOMCTBO C
Pa3IMYHBIMH ~ TIO3WIIMOHHBIMH ~ CHUCTEMaMH  CUHUCICHHS, yMEHHE
BBIIOJIHATL BBIYUCICHHUE 3HAYCHHUU U Hp606pa3OBaHI/I}I BBIpa)KeHI/Iﬁ CO
CTENEeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsi IPOOHO-PAMOHATBHBIX

BLIp&)KGHPIﬁ; YMCHHUEC OICPUPOBATH IMOHATHAMH: IMOCJICAOBATCIbHOCTD,




apupMeTHuecKas nporpeccus, reoMeTpu4ecKas nporpeccus,
OECKOHEUHO YyObIBAaIOIIas TeOMETpUYECKass IPOTPECcCHs; YyMEHHE
3aj]aBaTh M1OCJIEI0BATEIbHOCTH, B TOM YHUCIIE C TIOMOLIBIO0 PEKYPPEHTHBIX
dopMyrn; yMeHHE ONepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3anucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpuyeckas,
TPUIrOHOMETpHUYECKass U  aireOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKue NeHCTBUS C KOMIUIEKCHBIMH YHUCIIAMH; TMPHUBOJHUTH
OpUMEpbl  UCMOJb30BaHUS  KOMIUIEKCHBIX  4YHCEI;  OIEepPUpOBAThH
HNOHATUSMM:  MaTpuma 2x2 u  3x3, onpenenureab  MaTpULBL,

T eOMeTpI/IquKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATUSMU: PalMOHAIBHBIE, UPPALMOHAIBHEBIC,
NOKa3aTebHbIC, CTENECHHBIC, JIOTapu(pMHUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHs U HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIEPUPOBATH
HOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTbh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IOMOILBI PA3IMYHBIX IMPUEMOB; pPEIIATH
YpAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C TIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ui PEUICHUS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMnYHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMM: (YHKIUSA, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OIPAaHHMYEHHOCTh (YHKLIUH, MOHOTOHHOCTb
(GYHKIMH, 3KCTpeMyM (YHKIHMH, HauOoJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKIMU HA TPOMEXYTKE, HeNpepbIBHas (YHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMM, TIepBasi U BTOpas MPOU3BOJHAsA (DYHKIMU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOM3BOJHOM, NEpBOOOpa3zHas, ONpeneTEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIMH; yMEHUE
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HaXOJUTh IMPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIIUH;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUISl HCCIENOBaHHUA (DYHKIU,
HAXOJUTh HAWOOJbIINE M HAUMEHBIIUE 3HAUYCHUS (YHKUUH; CTPOUTH
rpauKd MHOTOUYIEHOB C HCIOJIb30BAaHMEM almapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXKAEHUS HAWIYy4dlIEro

pE€UICHUA B HNPHUKIAJAHBIX, B TOM YHCJIC COIHAIIBHO-DKOHOMHWYCCKUX H




bu3MYecKuX 3a7a4ax; HaXOAUTh TUIOMAAN U 00BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATHUYCCKOI'O MOI[GJII/IpOBaHI/IH C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue onepupoBaTh MOHATUAMHU: rpaduk (yHKIUM, oOpaTHas
byHKUIMsA, KOMIO3UIUS (QYHKUUH, TUHeWHas (yHKIWSA, KBaJpaTHUHAS
byHKIIHS, parmoHaIbHas byHKIIHS, CTereHHast byHKIIHS,
TpUrOHOMETpHUYeckre  (QyHKIMH, O0OpaTHbE TPUTOHOMETPHUYECKHE
(GyHKUMU, @OKa3aTeldbHas M Jorapudmuyeckas GYHKLUU; YMEHUE
CTpOUTH TpapUKU H3YyYCHHBIX (YHKIIHA, BBHIIOJIHATH MPEOOpPa3OBAHUS
rpaduKoB (GyHKIMH, UCIIOJIB30BaTh I'paUKH AJIs U3y4EHHsI IIPOLIECCOB U
3aBHCHUMOCTEH, TpU pEIIeHUH 33ad U3 JPYTruX y4eOHBIX MPEIMETOB H
3a7lay U3 peajibHOM JKU3HU; BbIpaXaTh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBA W TpapuKd (QYHKIUH JUIs
pelleHys ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pEUICHUM YpaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 33Jaydl pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JBUKEHHE, padoTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAKEHHS, YPAaBHEHMs, HEPaBEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE pEILICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJbTAaTOB; YMEHHME MOJEIUPOBATH
pealbHBIE CUTYallUH HA S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAYKEHUS,
YpAaBHEHUs, HEPaBEHCTBA M HX CHUCTEMBI [0 YCIOBHIO 3aJa4H,
UCCJIENOBATh IIOCTPOEHHBIE MOJEINM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeAHee apuPMEeTHUECKOe, MeIuaHa,
HauOoJiblllee W HAWMMEHBINIEE  3HAUCHHUs, pa3Max, JHUCIEepPCHus,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOTO HabOpa; yMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(GOPMAINIO, TPE/ICTAaBICHHYI0 B TaOnmuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOMCTBA PEAbHBIX MPOLIECCOB U
SBJICHUH; MPEACTABIATh HH(OPMALIHIO C TOMOIIbIO TAOJIUIl U TUArpaMM;
UCCJIEI0BATh CTAaTHCTHUYECKUE JaHHBIE, B TOM YHCJIE C IMPUMEHEHUEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapUuecKu
UCCIICIOBAaTh COBMECTHBIC HAONIOACHHWS C TOMOINBIO JHarpamMm

paccerBaHMs U JTMHEUHOW pEerpeccuu




YMenue omnepupoBaTh MOHIATHSMH: CIyYalHBI ONBIT W Clly4ailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; IPUMEHSThH
(GOpMyIbI CIIOKEHUST M YMHOXKEHUS BEPOSTHOCTEH, (POopMyrny IMOIHON
BEepOATHOCTH, hopmyny bepHyiiu, KoMOMHATOPHBIC (GaKThl U (POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJIMYHMHA, pACIpEleiCHue BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXKUIAHHE, IUCIEPCHUS M CTAHIAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYUHBI, (QYHKIHUU pACIpEleNieHuss U  IJIOTHOCTH
PaBHOMEpPHOTO, IOKA3aTeNFHOTO W HOPMAJIBHOTO  pacIpeesieHu;
YMEHHUE WCIIOJIb30BaTh CBOWMCTBA M3YYCHHBIX PACHpPEICICHUH JUIs
pelIeHHs 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCE,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTNICPUPOBATH MOHATHSIMHU: COYCTAHHE, IEPECTAHOBKA,
YUCIIO COYCTAaHWH, YHCIO TepecTaHOBOK; OwHOM HpIoTOHA; ymeHHE
MPUMEHSTh KOMOMHATOPHBIE (DAaKTHI M PACCYXKIACHUS TSl PELICHUS 3a7a4;
OIICHHUBATH BEPOSTHOCTH  PEATBHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOHy‘IGHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IMOHATHUSAMU: TOYKa, MpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIjda, IUIOCKUH  Yroi,
JBYIPaHHBIA Yyroji, TPEXTPAHHBIM yroj, CKpPELIMBAIOLIUECS MpsMbIE,
NapajuIeIbHOCTh U MEPNEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yroi
MEXY MNPSMBIMH, YTOJI MEXAY IPSIMOH M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH O IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHM; YMEHHUE MCIIONIb30BaTh MPH
pellleHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbl INIAHUMETPUU; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIBI0 T€OMETPUUECKUX TOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a1a9U
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YMeHue onepupoBaTh MOHATHUAMH: IJIOUIAb (UTYphl, 00BEM (UTYDBI,
MHOTOTPaHHHK, HPaBIJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, Nupamuaa, (Gurypa M HOBEPXHOCTH
BpaIlleH!s], HWINHAP, KOHYC, map, cdepa, miomanb chepsl, MiIomanb
MOBEPXHOCTU TMHPaMU[BI, TPU3MBI, KOHyCa, IMJIMHApA, 00BEM Kyoba,

MPSIMOYTOJIBHOTO Tapajijlesienuneaa, MUpaMHuabl, MPU3Mbl, UWIMHIpA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CECUEHUS KOHYCa W LWIMHIPA,
IapaJuleJbHbIE OCH WM OCHOBAHHUIO, CEYECHHUE I11apa, IUIOCKOCTH,
Kacaromasicss cepsl, LMIMHIPA, KOHYyca; yYMEHHE CTPOMTb CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOT'PAaHHHUKH, (PUTYpBI U MOBEPXHOCTHU
BpAILCHUs, UX CEYCHMS], B TOM YHCJIE C IIOMOILBIO 2JIEKTPOHHBIX CPEIICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEILHO
(bopMynHupoBaTh ONpPEENICHUs] U3y4aeMbIX (PUTyp, BBIIIBUIATh TUIIOTE3bI
O CBOMCTBax W NMpPH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
onpoBepraTb HUX; YMEHHME IPOBOAUTH Kiaccupukanuo ¢uryp mo
pa3MYHBIM TpPU3HAKaM, BBIMOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHBIC

IMOCTPOCHUA

11
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YMeHHe OmepupoBaTh TOHSATHUSMH: JBH)KCHHE B IPOCTPAHCTBE,
napauIeIbHbIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue MOM00US, MOMOOHBIE QUIYpHI; yMEHUE
pacrmo3HaBaTh paBHBIC W MOJOOHBIE (UTYPHI, B TOM YHCJE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUH 3aj]ad; HAXOIUTh TEOMETPUYCCKHE BEIUYHHBI (JIHHA,
yroi, Iomaab, o0bEM) TpHU pEUIeHHH 3aJad M3 JPYruX Y4eOHBIX
MPEIMETOB U U3 PEATbHON JKU3HH, YMEHHUE BBIYUCIIATH TCOMETPUUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIIATL TOBEPXHOCTH),
UCTIONIB3YS M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUbBI, TPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAAb cepsr;
00BEM KyDa, TPSIMOYTOJBHOTO MapalesienuIeaa, MUPaMUIbl, PU3MBI,
WIMHApPA, KOHYyca, IIapa; yMEHHWE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

noJJ00HBIX pUryp

VYmenne OINCpHUPOBATH MMOHATUAMMU: MMPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPAa HAa YHCIO, Pa3jokKEHHE BEKTOpa 1Mo Oasmucy,
CKaJIIPHOE TIPOM3BEJICHUE, BEKTOPHOE IMPOM3BEACHUE, YTOJI MEXIY
BCKTOpaMHU; YMCHHE HCII0JIb30BaTh BeKTOpHBIfI u KOOp}IHHaTHLIﬁ METO/
JUIS  peIIeHWsl TEOMETPUYECKMX 3aJad W 3ajJad JAPYruX Y4eOHbBIX

MIPEAMETOB

13

YMmenue BbIOMpaTh MOAXOMSIIMM METOX Ui pELIeHHUs 3allauu;
[IOHUMAaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIECTBEHHBIX MpPOLECCOB M  SBJICHHUI; YyMEHHE pAacIO3HaBATh

IMPOABJICHHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHEC IIPUBOJIUTH




MNpUMEPBI  MATECMATHYCCKUX

MaTEeMaTUYECKON HAyKu

OTKPBITUH  POCCUMCKOM W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnyHble U HaTypaibHbIe JOrapupmMbl
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [[pubmmkEHHBIE BRIYMCIICHUS, TPABUIIA OKPYTJICHHUS, IPUKUIKA M OIIEHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 [enbie u 1poOHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTeh MaTPHUILhI




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpruIecKkas mporpeccu. @opMyiia CII0KHBIX TPOLIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxieHrne HanOosbIIero ¥ HauMEHbBIIET0 3HaYeHUs] (PYHKIMHU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHosecTBO, onepanuu Hajl MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

I'eometpus, 10-11: yue0. s o6meodpazoBat. Yupexnaenuii /JI. C. AtanacsH,

B. ®@. byty3os, C. b. Kagomies u np./M. : [Ipocseienue,

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
b.I'. 3uB «/lunaktuueckue Marepuaisl o reomerpuu 10 kmacey». [Ipocsemnienue,
b.I'. 3uB «/lugaktnueckue Mmarepuaisl o reometpun 11kmace». [Ipocselienue.

I1.1 AnteinoB. Tectol. 'eometpusi. 10-11 knaccel. Jdpoda.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka IJOK

https://www.yaklass.ru/p/geometria/l11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-

metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-

9263.

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
https://resh.edu.ru/subject/lesson/4756/



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
https://resh.edu.ru/subject/lesson/4756/
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